Systems (MEMS) as a revolutionary enabling technology that merges computation and communication with sensing and actuation to change the way people and machines interact with the physical world. Using the same fabrication processes and materials that are used to make microelectronic devices, MEMS conveys the advantages of miniaturization multiple components, and integrated microelectronics to the design and construction of integrated electromechanical systems.
MEMS is a manufacturing technology that will impact widespread application including: miniature inertial measurement units for competent munitions and personal navigation, distributed unattended sensors for asset tracking and environmental/security surveillance, mass data storage devices, miniature analytical instruments, a range of embedded pressure sensors for passenger car, truck and aircraft tires, non-invasive biomedical sensors, tiber-optic components and networks, distributed aerodynamic control, and on-demand structural strength.
The long-term goal of ARPA's MEMS program is to merge information processing with sensing and actuation to realize new systems and strategies for both perceiving and controlling systems, processes and the environment. Short-term goals include: demonstration of key devices, processes and prototype systems using MEMS technologies; development and insertion of MEMS products into commercial and defense systems; and lowering the barriers to access and commercialization by catalyzing an infrastructure to support shared, multi-user design, fabrication and testing.
The MEMS program has three major thrusts: advanced devices and processes, systems design and development, and infrastructure. These three thrusts cut across a number of projects and focus application areas including: inertial measurement, fluid sensing and control, electromagnetic and optical beam steering, mass data storage, signal processing, active structural control, precision assembly and distributed networks of sensors and actuators. The range of current design and simulation tools for electronic devices will be extended with threedimensional mechanical and electric field modeling modules and process-related material property modules to improve the design, integration and operation of microdynamic devices, integrated wireless communication components and low-power electronic systems. The enhanced capability enabled by MEMS will increasingly be the product differentiator of the 21st century, pacing the level of both defense and commercial competitiveness.
